INTRODUCTION AND OBJECTIVES: Excision and primary anastomosis (EPA) is the gold standard management for traumatic bulbar urethral stricture due to straddle injury. Its complexity differs widely according to the degree of spongiofibrosis and the periurethral changes but cannot be predicted by conventional urethrography. Magnetic resonance imaging (MRI) has recently emerged as a modality enabling more accurate assessment of post-traumatic anatomy. We herein assessed the association of preoperative MRI findings and the complexity of EPA for traumatic bulbar urethral strictures.
METHODS: 104 male patients with traumatic bulbar urethral stricture who underwent urethrography and MRI of the pelvis at least 3 months after injury and, subsequently, EPA between December 2010 and July 2018 were retrospectively analyzed. MRIs were reviewed by two radiologists experienced in urologic MRI and blinded to any clinical parameters. The MRI findings evaluated were continuity of tunica albuginea of corpus spongiosum, presence of a periurethral fistula, and length of spongiofibrosis. Disruption of corpus spongiosum was defined as continuity of the outline of its tunica albuginea being lost and replaced by scarring. EPA was performed in stepwise fashion. After bulbar urethral mobilization and transection through the site of stricture, the surgeon tried to find the proximal urethral end and evaluate the urethral tension to the anastomosis; corporal splitting was used only when the proximal urethral end could not be found or urethral tension was observed.
RESULTS: On MRI, corpus spongiosum was disrupted in 60 patients (58%) and periurethral fistula was found in 23 (22%). The mean length of spongiofibrosis on MRI (14.9 mm) considered for resection was significantly greater than the stricture length measured by urethrography (9.6 mm, mean difference [ 5.2 mm, p < 0.0001). The operative time correlated with the length of spongiofibrosis on MRI (r [ 0.21, p [ 0.03). The mean operative time in patients with fistula on MRI (173 minutes) was significantly longer than that in patients without fistula (157 minutes, p [ 0.04). Corporal splitting was required in 41 patients (39%). The fraction requiring corporal splitting in patients with disrupted spongiosum (31 of 60, 52%) was significantly greater than that in patients without disrupted spongiosum (10 of 44, 23%, p [ 0.003).
CONCLUSIONS: MRI can provide information that is useful for predicting the complexity of EPA for traumatic bulbar urethral stricture and cannot be obtained by conventional urethrography.
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MP55-05 COMPUTATIONAL FLUID DYNAMIC MODELLING OF URETHRAL STRICTURES
Andrew J Cohen*, San Francisco, CA; Nima Baradaran, Columbus, OH; Jorge Mena, San Francisco, CA; Daniel Krsmanovich, San Francisco, CA; Benjamin N Breyer, San Francisco, CA INTRODUCTION AND OBJECTIVES: Computational fluid dynamics (CFD) has paradigm shifting potential to understand the physiological flow of fluids within the human body. This translational branch of engineering has already made important clinical impacts in the study of cardiovascular disease. We evaluated the feasibility and applicability of CFD for modeling the flow of urine in a urethral stricture model.
METHODS: A CFD model was prepared using an idealized male genitourinary system. We created 16 hypothetical urethral stricture scenarios as a testbed. Standard parameters of urine such as pressure, temperature, and viscosity were applied as well as typical assumptions germane to fluid dynamic modelling. ABAQUS/CAE 6.14 with a direct unsymmetrical solver with standard (FC3D8) 3D brick 8Node elements was used for model generation.
RESULTS: The average flow rate for urethral stricture disease, including 5, 10, and 15 French(Fr) strictures of varied length and location was 5.97 (IQR: 2.2-10.9 mL/s). The model predicted a flow rate of 2.88 mL/sec for a single 5 Fr stricture in the mid bulbar urethra when assuming all other variables constant. The model demonstrated increasing stricture diameter and the bladder pressure strongly impacted urine flow while the stricture location, length and sequence of multiple strictures had a weaker impact. Figure 1 summarizes velocity changes of flow with 15 Fr stricture. The length of the stricture had a moderate effect on the urine flow as the urine flow decreased to 2.25 mL/s, 1.23 mL/s, and 0.85 mL/s for a 1cm, 2cm and 4cm 5 Fr long stricture, respectively. In the case of multiple strictures, urine flow changed only 0.21mL/s when the sequence of stricture was changed from 5 Fr proximal to 10 Fr vs. 10 Fr proximal to 5 Fr.
CONCLUSIONS: We successfully created a CFD for an idealized male urethra with varied types of urethral strictures. Resultant flow rates are consistent with the literature. The accuracy of modelling increasing bladder pressures should be improved with future iterations. This technology has vast research and clinical potential in urology.
